Summary. An 
Introduction
The mouse embryo is invested with maternal antibodies from the time of implantation (Bernard, Ripoche & Bennett, 1977) . It is not known, however, whether maternal immunoglobulins are present in the uterus or in the uterine lumen before implantation. An early interaction between the blastocyst and maternal immunoglobulins could be important both from conceptud (Bernard, 1977) and practicd viewpoints with respect to peri-implantation immunological contraception (Billington, 1978) . The present paper investigates the occurrence and distribution of immunoglobulins in the mouse uterus before implantation.
Materials and Methods
Random-bred albino female mice of the OF1 strain and aged 8-10 weeks were mated with males of the same strain. The day a vaginal plug was found was considered Day 1 of pregnancy. The primigravid females were injected i.v. with 1% Pontamine blue 15 min before killing, by cervical dislocation, on Days 2, 3, [3] [4] [5] 4, [4] [5] 5, . The presence of embryos in the oviduct and/or the uterus was checked except when a positive Pontamine blue reaction indicated actual implantation of the embryo (Days 5, 5-5 and 6). Uterine horns were fixed for 24 h in 4% paraformaldehyde and embedded in polyethyleneglycol 1000 as previously described (Bernard et ai, 1977 (Fig. 1, 230) and IgG in the myometrium (M) but not in the stroma (S) (Fig. 2,  81 ). Figs 3-6. Mouse uterus at Day 5 of pregnancy. Fig. 3 . IgA is present in the gland lumen and in a glandular epithelial cell, 633. Fig. 4 . IgG is present in the stroma but not in the glands, 200. Fig. 5 . IgM is present in blood vessels but not in the stroma, 100. Fig. 6 . Albumin is present in the stroma but not in the glands, 200.
On Day 5 IgA plasma cells were present in amounts similar to those on Day 4, and over 70% of glands contained IgA (PI. 1, Fig. 3 ). IgG infiltration of the stroma was massive (PI. 1, Fig. 4 (Finn & McLaren, 1967) . IgM remained mostly in vessels (PI. 1, Fig. 5 (Tourville, Ogra, Lippes & Tornasi, 1970) and then is carried to the gland lumen. Ultrastructural features of secretory activity have been described for mouse uterine glands during delayed implantation (Given & Enders, 1978) and IgA is known to cross the glandular epithelium in the human uterus during the secretory phase of the cycle (Kelly & Fox, 1979) . In contrast to IgA and albumin, IgG does not seem to be significantly secreted in the glands or through the luminal epithelium at this time. Stromal IgG probably originates directly in the blood vessels, and accumulates in the tissue because of increased permeability of capillaries at the time of implantation (Psychoyos, 1960 (Roux, MacWilliams, Phillips-Quagliata, Weisz-Carrington & Lamm, 1977) and the oestradiol surge at pro-oestrus is known to induce secretion of IgA and IgG into rat uterine fluid (Wira & Sandoe, 1977) . However, our results show that in the preimplantation period in the mouse, IgG does not seem to be secreted into the uterine fluid; this difference may reflect the modulation by progesterone of oestradiol activity (Hsueh, Peck & Clark, 1975; Fishel, 1979) and/or the smaller levels of oestradiol secreted on Day 4 of pregnancy as compared with the pro-oestrous surge (McCormack & Greenwald, 1974) .
The presence of IgG and albumin in the early implanted blastocyst confirms earlier findings (Bernard et ai, 1977) and correlates well with the presence of binding sites for IgG and albumin on mouse blastocysts activated for implantation (Hàkansson & Sundqvist, 1976) . Since neither albumin nor IgG is detected in the early decidua it can be suggested that albumin binds to the embryo while it is still in the lumen, and that IgG is probably taken up by the embryo from the capillaries under the epithelium and later in the decidua.
Uterine IgA secretion at the time of implantation may have several meanings. It may simply be part of the proteins of uterine or serum origin secreted at this time (Gore-Langton & Surani, 1976) 
